A mouse model reveals that Mfsd2a is critical for unfolded protein response upon exposure to tunicamycin.
Major facilitator superfamily domain containing 2a (Mfsd2a) is a member of the major facilitator superfamily. Mfsd2a functions as a transporter for docosahexaenoic acid and also plays a role in the unfolded protein response (UPR) upon tunicamycin (TM) exposure. UPR is involved in the pathogenesis of various human diseases. TM and thapsigargin are representative experimental reagents that induce UPR. To elucidate the detailed function of Mfsd2a in UPR in vivo, we generated Mfsd2a-deficient mice and investigated the role of Mfsd2a during UPR induced by TM or thapsigargin. Phenotypically, Mfsd2a-deficient mice were small and short-lived. No gross anatomical abnormalities in Mfsd2a-deficient mice compared with the wild-type mice were exhibited. Embryonic fibroblasts derived from Mfsd2a-null mice failed to show induction of GRP78 and DDIT3 expressions upon TM exposure but not upon Tg exposure. This phenomenon could not be overcome despite the exposure under high TM concentration. Reconstitution of Mfsd2a in Mfsd2a-null MEF showed hypersensitivity to TM. Furthermore, we examined the physiological role of Mfsd2a against TM using an in vivo mouse model. DDIT3 induction by TM was drastically attenuated in both the liver and brain of Mfsd2a-deficient mice. These results reveal that Mfsd2a plays a critical role in UPR upon TM exposure.